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MWW3fr<0«ffl] 

(E. C. 2. 7. 2. 4.) ^r^-K-r^ifi^DNAo 



(Brevibacterium flavum) MJ 23 3-t-£>3f8 

**iiaioiefDNA, 

IS** 3 ] #Ctf)DN A J£g£JiJ 

lib 1 1 



gtggccctcg tcgtacagaa atatggcggt tcctogcttg agactgcgga acgcattaga 60 
aacg7cgctg aacggatcgt tgccaccaag aaggctggaa ataatgtcgt ggttgtctgc 120 
tccgcaatgg gagacaccac cgatgagctt ctagaacttc acccgcact gaatcccgtt 180 
ccgccagctc gtgaaatgga tatgctcctg actgctggtg agcxttatttc taacgctctc 240 
gtogccatgg ctattgactc cctgggtgca gaggctcaat citicacggg ttctcaggct 300 
ggtgtgctca ccaccgagcg tcacggaaac ccaogcattg ttgatgtcac tccaggtcgt 360 
gtgcgtgaag cactcgatga gggcaagatc tgcattgttg ctggtttcca gcgtgtcaat 420 
aaggaaaccc gccatgtcac cacgttggct cgcggtcctt ctgataccac tgcagttgca 480 
ttggcagctg ctctgaacgc tgatgtgtgt gagatttact cagatgttga cggcgtgtac 540 
accgctgacc cccgcatcgt tcctaa7gct cagaagctgg aaaagctcag cttcgaagaa 600 
atgctggaac ttgctgctgt tggctocaag attttggtgc tacgcagtgt tgaataogct 660 
otccattca atgtgccact tcgcgtacgc txttotata gcaatgatoc cggcactttg 720 
attgccggct ctatggagca tattcctgtg gaagaagcag tccttaccgg tgtcgcaacc 780 
gacaagtcog aagccaaact aacogttctg ggtatttccg ataagccagc cgaggctgcg 840 
aaggttttcc ctgcgttcgc tgatgcagaa atcaacattg acatggttct ccagaacgtc 900 
tcctctgtgc aagacggcac cacogacatc acgttcacct gccctcgctc tgacggacgc 960 
cgtgcgatgc agatcttgaa gaagcttcag gttcagggca actggaccaa tgtgctttac 1020 
cacgaccacc 7cggcaaact ctqxtcgtg ggtgcgggca tgaagtctca cccaggtgtt 1080 
accgcagagt tcatggaagc tctgcgccat gtcaacgtga acatcgaatt gatttccacc 1140 
tctgagatcc gcatttccgt gctgatccgt gaagatgatc tggatgctgc tgcacgtgca 1200 
ctgcatgagc agttccagct gggcggcgaa gacgaagccg tcgtttatgc aggcaccgga 1260 

CGC 1263 

v^ztizyx tf (e.c. 2. 7. 2. 4.) ztttDNAZ&G-tzm&jiyyx^ k. 
[59*314] fc<DT%swRm m&z*iit*v*9mw. 

Ut2] -CT^^r^/^h^t^ {E.C. 2.7. [flt*58] ^/V=>— W**7|a«^=i'J*fi 

2.4.) «:3-Kt5»fifDNA. mm<oi&&mtox\%m&mmk &mzi£x l - y $?> 

im&m s ] ?g*is 1-4 (Di^-rtLMzmmvmfc* &&at&L*>& r k k -tz l - y itxommm. 

[ss^jg 6 ] tfi*is i - 4 ot ^-rtiMz&nomfc? i o o o i j 
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(E. C. 2. 7. 2.4.) Sra-K-t-Siie^&^if^y 

*aii**oiefDNA, &afc^DNA£^tf*fl 

SMS, M^^M^l^iL-y^y^ 
[0002] L-y^wt, ^yg?<b ur®6® 

to o o 31 

is, s >±mw-c&z =■ y *s»sS0>4Mi£«g 

5 1-2 1 0 7 8«£«L 4#^B35 3-1 8 3 3^ 
«L #^Hg6 2-8 6 9 2^H*«] 0 JB& 

^■Srffiv^MS*t>«***tTV^6 [»WIHB5 6-l 

6 0 9 9 7 ttfflfiB 60-62994 # 
P8BB6 2-7 9 7 8 8*4MMMNI] „ U^U4:^&« 

tt, *MtiR*Mft< &tf/XttL - y ^vosaifcisff 

[0 0 0 4] r^/^F^rt-f (E.C. 2. 7. 

2.4.) fca-K-TSite^LTtt. xi/xytr- 
=>y (Escherichia coli) &3fctf>jgfe^ [Journal of B 
iological Chemistry, 2 5 6 , p 1 02 2 8^pl0 
2 3 0, 1 98 1M] &±<m&£tlX^Z> 0 £fc, 
^7 A|»iil6^7X/^ h^rt-f (E.C. 2. 
7.2.4.) bVXn s s^As* - Vf-As* (Bacillus 
subtilis) % = V*'<9"T y £A • ?7>A (Cory 

neform glutamicum) ^# 5 fcfl<bixT^2> [Journal of Bi 
ological Chemistry, 2 6 2 , p8787-p879 
8, 1 9 8 7 ; Molecular Microbiology, _5, p 1 1 9 
7-pl204, 199 l#fig] 0 l*»Lft*t&, ^1/ 
tT/<^x y • (Brevibacterium flavum) 

fc3fc<£T*/</Uh If (E. C. 2. 7. 2. 4.) 5:3 

[0 0 0 5] 

^^B®*^<OT^^^Uh^i— ^ (E.C. 2.7.2. 

4.) *=i-w*ae**riwiu sae^fcraa-e 

[00 06] 

#£OT*'<yvb*^-i?fc{^£i|ifcu &a&^£ 



K^S^*$tifc3y^Slito@$rfflt>-6 

[ooo7] a>< lt*3S91k:J:*u*, 

K-rsae-r-DNA ; 

(2) Sa^DNA^A^ix^^^^^^^ 

K; 

(3) ttjB*^9^5 K-C»HIElftS*ifc3y*S! 

mm ;rv 

-* L T L - y ^>*Kart-&*tt 

[ooo8] ur. *&w\^\s-t z b^ummw-t 

[0 0 0 9] tSRO ^77>/</l/h^rt-f^3-Kt 

safe-?x>NAj L-r^/<7^icy>K^ 

Warf-SH*. 1-t£t>hTxs<;i>h*i—' i? (E.C. 

2.7.2.4.) ^a-Ki-Safi^DNASratflsrSt 

[0 0 10] T^/uh^+— 1f*r3— K1-«afi^fr 
^trDNABitf («T, zti* rAWrfrj tUMM"*:: 

l^^^7 y #A • 77^A (Brevibacterium flavu 
ra) M J 2 3 3 (FERM BP- 1 4 9 7) fcJ:t/-t«> 

[ooii] zti(D0>m&mk&m*bAmx*imir 

iJ^A'77^AM]-2 3 3 (FERM BP-14 
9 7) *<Dftfe*±t#aEU, r<Z>ftft#S:a^/j!MK 

[0 0 12] Jfe-f* 7*I/W7!J^ • 77/<AMJ 
-2 3 3l*<D**«*»e>ftfe#DNASrttaj-rS. r<*> 
»«<tDNA»3ftMR§lSk. «fUx.tf E c o R I Srffi 

[0 0 13] #e>tt6DNA^$r^D-^^;/-<^^ 
^pHSG3 99 (£Sa>!) CjfAt, ^co 
^^-fcJB^T. r^^Vwh^f^— «6W)caL 
(xs/x!)t7- =»y) TOCGSC507 

4 [31 y t r • = y ^f«^ • * h ±> 

9— (Escherichia coli Genetic Stock Center) % -r 

>T (Department of Biology, Yale University) ; P. 0. B 
ox 6 6 6 6 New Haven. CT 0651 1-744. U.S. 
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[0 0 14] ftbtlZ>&'g&m*£*)'7y*^ KDN A 

UEV^ry £A • - 2 3 3#;&&#lS3fc 

[0 0 15] *»< Lr»?>it6A»ffr«r$€>«-5*a*W 
R»**ffiv^T«IWfU ^<b;ftSDNA«fr)t&. *8§® 

-/7^^ K£\ a*fflv^ti5»IB«fe, fli;ttf> 

awk* * ft* m <£ s ic j: 

[0 0 16] ^ftS^Ste&ft* *)7*y*x KDN A 



[0 0 17] w(OJ:?lcLT#e)HSA^co-o«:, 
iite^U^^^y »7A • :7y^AM J -2 3 3ft<0& 
MDNA^JMEc oR KO^^m^XOm^ 
WU Sbl£*frfefflRIMlNr u I V®m+Z>Zt& 
<to«^^^^l. 7 k b<DDNA»rm 

[00 18] ^^1.7kb«7^/</Vh^t-f^ 
=>-Ki-Sae^«r^tfDNAWf>*-«r, 

[0 0 19] 

l£l] 



MRUS 



Dra I 

Hi DC II 

Hind HI 



mm 



1 

2 
1 



Rj tt, DNAtofrxny*yx^ KSr, ISlRi*3&Oflq£ 

ict^t n%r^p-^ y^©^*®^ <t 5 y r * 
[0020] r#BrBrtt<D*#£j m^7^-; 

I*. X'>x!)t7^!/(D7A^77-^ Uphage) 
ODNA^JffigHlH i n d III -CiaBrLT^il 

a^&ftfroD n ABrtfcDpi— r # n — ^y/u±-C(7> 

o!J(D77^'Xyni 7 4 (0x174 
phage) £>DNA£#JR&^Ha e I I I ~C#J8frLT 

ttbH^^fiK^DNA^o^-xKyr^ y/vr 

ItfDNABrtfXtt:/?* 5 WDNA^^t^ 
<afc££:fc^T. 1 k b^±<Oftftf<D*££t;:ov>T 

i^o^rtt4%2Kyr^ y/ws; K^m^ifitcio 

[00 2 1] — 2k ±g2tf>:/uev^^y . r7?/< 
AM J — 2 3 3 0&fe#DNA££!IEPfBNr u I — E 



«Wr»ftf-0>*££ (kb) 



0.2, L5 
0.3* 0.6* 0.7 
0.4, L2 

^ 1 . 7 k bODNABrtflCO^Tte. ^(OJfiSE^J^ 
r7^5KpUC118t^(ipUC119 Sigig 
$3) MV>5«V**^^ KHRft (dideoxyc 

hain termination Sanger, F. et. al. , Proc. Natl. A 
cad.Sci.USA, 7 4, p5463, 1977) iCi^^ 

1.7 k b<DDWAMft<D&&m&l<n*-y-^})-y*J 

9* 4 2 li(D7^^3-Kt6 1 2 6 3CJfiS^ 
[0 0 2 2] 

0=1 y*S*fl®&£frDN Aa>b#l$£Hfct><DO*# 
t>1\ ffl*fflt^Jx5DNA**K«, #j*tf-<y^ 
>ttK System-1 ?\\is&m*X'£f££1Xith<r>VhiX 

[0 0 2 3] ttfcOfcK^Ufcr-rf^y • 7 

7^AMJ-2 3 3<0&£#DNAa><b&^£ft£*3& 

^ODNA^fl r^/^h^rt- K1-£& 
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[0 0 2 4] ^±tCpfr£Lfc*t£##Jl. 7kbtf>D 
[0 0 2 5] ttm<DTX'<A'b*i—' tf£=»— K"f5 

So 

[0 0 2 6] **wor^h*t-«3- 

K^6afc*£&m£i£*/c*<o:/n*-*-tt:* y * 
[0 0 2 7] **W©AWrit«:*A+Srfc^'e#-6. 

^ y *^BMT<oaM«»«re*fnsa^*'>< £ 

-2101 84^»(CfS«0^7^^ Kp CRY 3 

0 ; #§8¥2-2 7 6 5 7 5 Hr&mzWM<D7 7 * S K 
pCRY2K pCRY2KE x pCRY2KX, pC 
RY3U pCRY3KEMpCRY3KX;^¥ 
1-1 9 1 6 8 6 &k&\Zfa$i<n77 * * Kp CRY 2 
MpCRY3 ;#B8Bg5 8-6 7 6 7 9-5§-^*&lCiB® 
(OpAM3 3 0 ; #BP85 8-7 7 8 9 5 ^<&$8lCfEm 
<D p HM 1 5 1 9 ; ftBBBg 58-192900 #4*$8tC 

p A J 6 5 5 . pAJ611 IkXf p A J 1 8 4 

4 ; $r§8Bg5 7-1 34 50 O^Cia^Op CG 1 ; & 
BP85 8-3 5 1 9 7^$g(£l£&tf>pCG2 ; #B8Bg 

5 7- 1 8 3 7 9 9^$aiCfB«<DpCG4&tfpCG 

1 l^^^Jf^rt^-C^ao 

[0 0 2 8] *-Cfc3!>*ffi»lM0>lS£-' <^^-^T 

f^-ey^^^ Kom®itm«f££^*afc^=>y*^ 

ftSrtt^^? K«)S36<fc«f6«r^l6ae^t€rto 
t><D##*L<* Mitft -fy^X KpCRY3 0, p 
CRY 2 1 , pCRY2KE, pCRY2KE. pCR 
Y2KX. pCRY3K P CRY3KEMpCRY 

3 Kx^tmm^m^H^o 

[0 0 2 9] ±m?7XX K^^ — P CRY 3 0 £SS 

* (Brevibacterium stationis) I FO 1 2 1 4 4 (F 
ERM BP-2515) frt>-7*7 X% KpBY5 0 3 

{z.<r>77*x v<r>mmco\,^xn$fmw-i - 9 5 1 8 

5«^«M) DNA^ffiU $JK8igXh o I V± 

a^Sr^tPDNA^^OtiiU, miEcoR 
]*5<fctfKpn !-e^t$^2. 1 kb^7^^ K 



t 0 :tlb«^7^U'pHSG2 9 8 (£jg 
it®) <DE c o R I , K p n I SMfrRtf S a 1 I 
&*&tf~ t\Z±*) y /7^?K^^-pCRY30 

[0 0 3 0] iS7*7^U'^^ -^^^ 

£d\ ^fcM^^Ty^^-DNA^^TICDNA 

[0 0 3 1] 7*7^; Kp CRY 3 O^CO^^OA^f 
>i-O^A«, ^7^U'pCRY30^WfEco 

r i tm^^ %z\z.mmTX'*;uh*i--'e&=- 

Ki-Sae**StfDNA»r>}- (AUffr) £DNAy# 

[0032] r<0j: pJCUTig^$H^^7^^ KpC 
RY3 0l:*«W©*ti)JJ»l. 7 k b<OA»^S:3t 
ALfcffiM7^7X^ Kit, L-y v^CDSi^CfrSlC 

ffli^^i:«t»x./7^^ K<D-o-C*>9, * 
^#P>ttr^5:^^^ KpCRY30-AKt^ 
Lfc e 7*7*$ KpCRY30-AK©MM^i 

[00 3 3] lOi p t LTS*$n-5r^/^ h #t 

— ae^sr^tr 3 y *smrtT?*w«tTOft^5 

K£r, ?&*»igfe«{C2iALTW»^«iO«*»Srffl 

[0 0 3 4] ^ISW^i^T'^^^ K-C^HIElftb?* 

T y A • 7 7^-^M J — 2 3 3 (FERM BP-1 
497) , 7*HT^fy ?A • 77^AM J -2 3 3 
-AB-4 1 (FERM BP-1498) , 7*U^ 
^r!) £A • 7 7/^M J -2 3 3-ABT- 1 1 (F 
ERM BP-150 0) , /l/^fD^A- 77 
/^M J - 2 3 3-ABD-2 1 (FERMBP-1 

4 9 9) ®&m*fbtiz. 

[0 0 3 5] #*5, ±f2tf>FERM BP— 1 498*0 
Hfttt, FERM BP- 1 4 9 7©i^itttU 
DL-a-7;/ $ tltt*- * / 

-/V&{a£&±^"Cfc* (*fc£Bg 59-28398 #4* 
^M3-4«#Ra) . FERM BP-1500 

<nm&tes FERM BP-1 4 9 7(0®ft^tL 
fcL-a-7^SKh7X^7$ raSttX Aft 

(4$B9Bg 6 2-5 1 9 98 „ £ h 

\C % FERM BP-1 4 9 90l«cliFERM BP- 
1 4 9 7<DmVk*Wfck UD-a-7;/i§i77; 
tf»»tt3C*tt-e^-5 (#BHB86 1 -1 7 7 9 9 3 
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[0 0 3 6] Zixb<D'&£%><Dmz > ^Is^frVt 
A • T^-jy^^ (Brevi bacterium ammoniagene 
s) ATCC6 8 7 U iATCC 1 37 45 v I^AT 
CC 1 3 7 4 6 ; V ?A • 7 s /< y # ^ A 

(Brevibacterium divaricatum) ATCC14020; 
yuWr \) £A - 7$ — / A (Brevibac 

terium lactoferroentun)) ATCC 1 38 69 ; 
j<$7~ y £ A • If f\s$ ? # A (Corynebacterium glutam 
icum) ATCC 3 1 8 3 l<$&r$£M&®Jt LXm^Z 

[0037] 

^5^7^$ KpBY50 2 (^§9HS6 3-3 6 7 

P BY5 0 2^«I^^IIU\ Zeolite? 
7*5. KpBY5 0 2^t5^i: LTIiv 

[Bact. Rev. 3_6 p. 361-405 (1972) # 
M] , ±12^7^^ Kp BY 5 0 2 £ A&Wl-ffc£-f S 

[0 0 3 8] fii^l/lf/^f!) £ A • 77^AMJ- 
2 3 3 0£W£^£fclMM-*»*G>7* y *J**U 
>V (»« : 0. 2-5 0 m g/ml) fcL<tt^S^ 

K (»« : 0. 2-5 0 m g/ml) 
feWfifc* iml «S9ttl0iB»£fc*J:5fc«BU 

5 K«lWltff«rt¥V\ ^7^;KpBY502^$ 
ftT^6«efc3tt-r*. :«^ia^7^; KpB 
Y 5 0 2;6S6fc££tifc:/uev^'r y *A • 77/^M 

j-2 3 3^iwe>n5« 

[00 3 9] r<oi;?lcLT^<bJx£:/i'ev<*xy ? 

A . 77^AMJ-2 3 3*^«^<Ofrf2^7^^ K 

<oMWfc&&kl,xn^ 3ci/*y tr • a y&if^utr 
XT • *o FxK^lCOv^TfelbttTV^i o\Z [Calvi 
n, N. M. and Hanawalt, P. C. , Journal of Bacteriolog 
y, 1 7 0 , 2 7 9 6 (1 9 8 8) ; Ito, K. , Nishid 
a, T. and Izaki. K. , Agricultural and Biological C 
hemistry, 5 2 , 2 9 3 (1 9 8 8) . DNA$ 

g&^tD^/l^&iim [Satoh, Y. et al. f Journal of 
Industrial Microbiology, _5, 159 (1 9 90) # 

[0 0 4 0] ±.&<Dl5mT?m'&fc&LX®btlZTXs< 

^r!)^A - 77MMJ - 2 3 3fc3fe«:<OJ&S;frife£ 

[00 4 1] &«ttft*iJ5u MM. «iatt*^tra 



^lti^ Ltd mtfrv^-r, ffi®r>-^ 
iftr^^^A, m^rv^n^A, 

[0 0 4 2] a*, ii^a^, fi&*ss<*>#m* 

ftTlw, *>2 0-#}4 Ot, #*L<tttt2 5<t-fc)3 
CO p HmWt&XKT jvfj y ^rSSJEm t Tfr 5 - ^ * 

So 

[004 3] #*WteB#(D£*S[»&tt:, ^Ktti 
-5^S%, HK&£L<ri2-3£S%-efc£ 0 * 

[0 0 4 4] Z<D&?\CVXnhtlZ&%tofrb&*m 

[0045] L-y ^SfftKeicttirvci*, rn&o 

[0 0 4 6] L^LT^SntCft^rf. ^a-;**\ 

±^mwftxi±mft&m&k&m£itx. L-y 

[004 7] t ±s«*«*xw:«*te*» 

[0048] irictSL-D ;?;/i*ff!i*.ii. «sa»#^ 

(0 0 4 9] 

Wei: 0 $ blcAttWKRW+a. 
[0 0 50] H^^l 
yu^f !) ^A • 77/UMJ-2 3 3fi^COT^ 

(A^) 0*n->ffc 

(A) yutr^^^^y »A * 7 7^MJ -2 3 3 CO 
±DNACO^ffi 
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¥£j»*ifiA#jft mtit-.mmzz* (nh 4 ) 2 so 4 i 

g s K 2 HP0 4 0.5 g, KH 2 P0 4 0.5 g, MgS 
0 4 0. 5 g. F e S0 4 - 7H z O 6m g, Mn S0 4 
4-6H z O 6mg, HSx^2.5g, ^ J®L 
5g, W>2 00ug, »7^200/ig, 
^3^2 0g, ^W^l 1] 1 1 tC\ yi/^^f 
!)!>A-77/UMJ-2 3 3 (FERM BP-14 

97) **t»mmmkm±-Q&mi,, 8*£ft*>*: 0 # 

bftfcHftS: 10mg/ml y :/7^-A£^fr 

1 OmM NaC 1 -2 0mM hD^ifi (pH8. 
0) -ImM EDTA-2NaMl5mlC^iL 
fee WCT'nft-" t?K£, A*«A**1 00m g/m 

1 fcfc5*5fc**iu 3 7t:-ci^^iau^ 0 £<b 

i 9lC^L, 5 0t:-C6P#ra»StT^MLfc o 
M(5,000Xg, 2 0»B, 10-12t:) U 

•ttttO, 7 0%x^;-;wcj5^lfci, ©SSL 

fco ^bftfcDNAlCl OmM h ]) ^ffi&WL (pH7. 
5) - ImM EDTA • 2Na^5m 1 SrflDx, 4 

[0051] (b) tmx.w<p%m 

±|£ (A) ^-C^fc^weV^x £A • 77^AMJ 
-2 3 3WiDNA^09 0 m 1 SrftJKB^E c oR 
I 50units$r^l\ 3 7 < tTMB$ISJR&£i£5££# 

^pHSG399 (^jSiti^miS) £i&J|8#*Ec 
oRI-C9J»rLfc«, JfcyvfiMLteSLfcfcOSrS^ 
U 5 0mMh!)7jg^ (pH7. 6) % 1 OmMv 5 
f-:*;*Wh— /K ImM ATP. lOmMMgCl 
2 MT 4 DNA!J^- lunitO#j*»«rW»U (£ 

[00 5 2] (C) 77/^h»t-tft3" K-f -5 

BSE&fttt. x*/*9t7- ^tJCGSC 50 7 4 
(thr A1101, lys C1001, met L 

iooo) vh* t ( ) tmr ^ae 

-7^ (Genotype) £^1"] „ ±S (B) 7 
7*^ K&ffi£rffllr\ JfH(:*A'S'9.A& Qoumalof Mo 
lecular Biology, 5 3 , 1 5 9, 1 9 7 0) lzX*)ffi 
Ex'>x!)t7'a!)CGSC50 7 4 #£J£fl&& 
U ^n7A7ix=r-^5 0mg^tfSTO [K 
2 HP0 4 7 g, KH 2 P0 4 2g. (NH 4 ) 2 S0 4 1 



g. Mg S0 4 • 7H z O O.lg, 20g& 
tfSH^l 6g^»l 1 ICR*] \Z&&LL1t. 

[0053] z<o#&±(D±ttzikmizxvm#mm 

K&fflKI*iW;:J:9W»rU T^D-^y^^gt,^ 
ffl^Ti^^:5, 7*7^^ KpHSG3 9 9(Df$ 
2.2 k b <DDN AKfrJiMCflDX, ^£#)3. 8 k b <D& A 

DNAK*as»«>e>*i,fc. 

[0 0 5 4] ^7^; K&pHSG 3 9 9-AK^ 

[00 55] (D) 7^h»t-^lr3 - Ki"6 
gg^^tfPNAg^: (A) ^t^^n-xy^ 
±12 (C) ^-CWc/7^^ KpHSG39 9-AKlC 

5fcfctc\ 77** KpUCl l 9 (SiggJismfiS) 
X^VU h - £ £ n - h*t SSfc^Sr^fr D N A 
Brtf £TfB<0 t *5 0 «r y * p ^ Lfc. 
[0 0 5 6] ±|S (C) TOfc/7^^ KpHSG3 
9 9 - AK&ffJIRfMEE c o R K Nrul T§)^rLfc 
tot, T^*^ KpUC 1 1 9«rMIS#jREc oR 
I, Sma I T-^BrL£:t>tf>£f&£ k U 50mMf!)^ 
$3f?£ (pH7. 6) % lOmMm^W H/K 
ImM ATP. 1 OmM MgC 1 2 WT4DNA!) 
limit ©#rt»«rjR&DU (#ric»0»*f4ft* 

»«-e*>«) . i 2^-ei s^iBKrt:**, 
ft, 

[oo5 7] 'ftbhtz.??** vfm*m\t\ mt*fr 

(Journal of Molecular Biology, 5 3 , 1 5 

9, 1970) ^<t*3Mia^>3: y tr • n y cgsc 

50 74M«iU T^fixy ^50mg^ 
iStRiSifc [K 2 HP0 4 7 g, KH 2 P0 4 2g. (NH 
4 ) 2 S0 4 1 g> Mg S0 4 • 7H z O 0. 1 g> VfVzi 

2 o g 3^ 1 6 g i i 

[0 0 5 8] w^«ift±©feWlSsfr#ttlcJ:0«*#* 
U ^J:*)^^^ KDNA«r»WU 8^7*5 

m^xm^ttt^Z, 7*7*% KpUC 1 1 9<Og£ 
3. 2 k bODNA^i^^., ££ifol. 7 k bOifA 
DNAttftftf&fcbixfc,, #ScDfflPBTi2J£rLfc£# 
O, ££#,1. 7 k bcoDNA»rK-^JKfit^!a^4 

feofco roDNA«ff^«)MIW««»fjS*H«ranc 

[0 0 5 9] ifc±iar#fc^7^^ K«:«SfHRR* 

[0060] 
1^2] 
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g£2 ^^^HpUCl 1 9-AK 



mm* 


EMffifift 


«»?8rtf-0*£a Ckb) 


BaaH I 


1 


4.9 


Bgl II 


2 


4.2, 0.6 


Hind III 


2 


3.6, 1.2 



C 1 1 9-AKiMLt 0 

10 0 6 1] ^±i: «t 7 ^ h =^ t-f ^ ^ - K t 

6Sfi^<r^tr*«»^Kl. 7 k b^)DNAi)t (E 

c oR I - BamHI^) t&XZtz 0 
[0 0 6 2J Hifeffl2 

-K+sae^ft^tpfisastti . 7 k boDNAi^ 

ICOl^T, ^co^R^iJ^^^^ KpUCl 1 8££ 
ttpUCl 1 9 £fflv**^7 f :fr#$'** u 

KSP^fcfe (dideoxy chain termination $£) (Sahg 
er, F. et al. , Proc. Nat. Acad. Sci . USA 7 4 , 54 6 
3, 1 9 7 7) \Z£*>m2\CniL1t®J&®\C&<oX&:fe 

[0 0 6 3] *:<Dmm&Wp(0*—zf>})— *S>f7 
\s-J±<Oft&frh, -t?£=*-K-f£ft 

^ K-ra 1 2 6 z<nm&n&*)m&ZKx^ 

[0 0 6 4] 

Ut4] 

SHEWS 

(A) /7^^ Kp BY5 0 3g>5SS* 

^7^^ KpBY503tt, y^tr/^xy ■ 
f^"-^ I FOl 2 1 4 4 (FERM BP-251 

5) a^iHBSftfc^ftttl o/^hy^^ 

^ K-C^> "9 , 1 -9 5 78 5 ^<k$fiK:I2i£<D J: 9 

ICU^Uo m^iAM [^2g, (NH 
4 ) 2 S0 4 7 g N K 2 HP0 4 0.5g, KH 2 P0 4 0. 
5g, MgS0 4 0. 5 g, FeS0 4 - 7H 2 0 6 m 
g, MnS0 4 - 4-6H 2 0 6mg, m&3L*X2. 5 
g, *1f S /M5 g, ^>200Mg, ifiS^T^ 
^2 00/xg, ^/W=»-*2 0g&tf&@*l 1] 1 1 

y ukv<^t y *a • * i fo i 2 1 4 

4£#&#&J8&K8£-ci£#u 

fcHftSr 10mg/ml (Oftftic !J >^-A££tfj&af 
V, lOraMWEDTA, 5 0mM^3-^] 2 0m 



*!)-SDS^[ [0.2N Na OH, 1% (W/V) S 
DS] 4 0ml»U S^KfefnLT^aiCTl 

[5MBB*!)!>A«»6 0m 1 , St&l 1.5ml, 
^@7k 2 8 . 5 m \<Dm&m] 3 0ml»U 

|0 0 6 5]MiMMflC^U 4TCtlO^ 

l 5, o o o x g ±MWL*% 

[0 0 6 6] rixtC^fiO^^y — /W-^ n n2}>/UA?$ 
»Lfc«L i§*fc<£K#U 3ttlT-C5»W, 1 5,0 0 

0 x g a&i&W&Wt* jjcBSrHUSLfc. *Jg(C2{£ 

-e i o ft®, i 5 , o o o x g tm 
[0 0 6 7] £t»£&HS£&&, T EWtfflifc IhVxi 

OmM, EDTA 1 mM ; HC I \ZX p H 8. 0 ICH 
m 2 m 1 lc*g*f Ut e *»»lCJa{k-feVCr^»« [5 
»»*OTE«««l 0 0ml Klftt^CrAl 7 0 g 

15mltl0mg/mlxfv;^ 

W K*» 1 m 1 SrtoxT, £g£ 1.3 9 2 g/ 
m I \C&t>i£1t 0 Z<D&&L% 1 2t:-C4 2B*R0* 1 1 

6,000 x z<Dm.b#m£'ffiito 

[0 0 6 8] 7*7X^; KpBY5 0 3tt&*i&!!8#tK,J; 

^x^KpBY503 «r*tf»K*«:»fe. 
[0 0 6 9] ^^T^^S^^fiO^ yr^T/u 
^-/VT4 0iaSLr^^^^A^n^ K£*fcffi&* 
U ^<0^(CTE@lf^lC*fUT^^Tofc 0 CO J: 
HzLX'&btitiyyx* KpBY5 0 3«r§tfa*r» 
IC 3 h y * A&f££fc**£& 3 O mMK SStfTO L 

2^g^^y-/^$r^Px, -2 0t:i^#ilL 
fc e rc7)^^r 1 5,000 x g (Di§^#fglCri>ttTD 

NA£rtt&£i*\ 7*7^^ KpBY503^r50Mg# 

[00 70] (B) -?7XX K^^-pCRY30 

7'7^U , pHSG298 0.5 M gl:$] 
(8S*S$?Sa 1 I (5units) ^3 7tl^«$t, 
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7y*^ KDNA &^±\Z#m Lfc,, 
10 0 7 1 1 file (A) *CSSHLfc:f7*$ KpBY 
50 3<D2(i zlzUmmmXh o I (lunit) £3 7<C 
T*3 0#P.g£jS£i*\ ^^U'DNAM^L 

ttffeig««1»(Ort»AS*»ai* <t 5 0 mM 

h!J;*aflfiftpH7. 6, 10mMMgCl 2 , 10m 
M^ft^W h-^ ImM ATPMT4 DNA 
y#»~t? lunit Kfc5*3«c£j£#£&<l:U 16t: 

j mi o 9 mmne 
lit 

[0 0 7 2)M!E»3 0/ig/ml (ft*»«) 

<Oi3i-^4-». 100iig/m! <0 IP 

K) 10 0/ig/ml COX-gal (5- 

— r V KU/V- 0 — D — Jfy 9 

*^5g,NaCI 5 g&tm@7Kl I , pH7. 
2) T'37ti:t24«iU £»#£LT»&*L 

fc*>co£^tRU ^^7^^ K^7/^y«SDS& 
[T. Raniatis, E. F. Frit sen, J. Sambrook, "Molecular 
cloning' (1 9 8 2) p90-91#M] tCiOttffl 

[0 0 7 3) ^0>j&JL y^^^KpHSG2 98COS 
a 1 I W$L\Z--?y*% KpBY5 0 3fJ33fcCOftj4. Ok 
b (DWrKfrft A£iltt~7 KpHSG29 8-or 

i tffcbtifc. 

ioo7 4] fctmmoxitk&m^ (a) «-o» 

fjix/i:^^^^ KpBY 5 0 3 DN A£#JiBS*5&K p n 

i&i;ec or i ;cr^3iLT#e>^^^2. 1 k bco 

VtfAWiK&imj'yX'i KpHSG2 98-o r i CO 
Kpn I RUE c oR I SMfcK:* n— j^v^U 7*7^ 
c K^^pCRY3 0^KU 0 
100 7 5] &feW4 
7^7^^ KpCRY3 0-AK<Dffr£&tf=i'J;i^*a& 
^co^A 

mm&lKD (C) ^^ftfcT^^ KpHSG3 9 
9-AK 5Mg^TOfEcoRI-NrulH 
Sunits JflV\ 3 7t:-Cl Wa6$^^Ufct>CO 

BamHH >*- »3 rfi&) 1 u 1 

£U SOmMF'JXg^ ( P H7.6) , 1 0 mM 

ImM ATP, lOmMMgC 
I z &£XfiT4 DNA!J#~tf lunit <D&&&&miQ 

l (&&&<Dmmn&i&m&X'hz>) , 1 2ic-ci 5^ 
was s 



[0 0 7 6] w<ODNA^WiBamHI 3units 

W3CO (B) mX-n^Wty*?*^ KpCRY30 1 
M^J«BamHI lunit 3 7t:T*l 

^^^^^tfct>C0$r^L. 50raMMJ^ 
•Iftt (pH7.6) % 10mMv/'f^K 1 
mM ATP, 1 OmM MgC 1 z lo£XfT4 DNA 
lunit C0#JS#£8&&DL (#^5>CO»«tt* 

, i 2t:-ci 5»iiBSies-frtt^$-fr 
tr - cgscs o i 4#&7&Kte&u 

^^50^ g/ml^trSTO [K 2 HP0 4 
7 g> KH 2 P0 4 2 g. (NH 4 ) 2 S0 4 lg, Mg S 
0 4 • 7H 2 O0. 1 g, ^^7 2 0 g&U^5cl 6 

[oo77] r (Dmmtv&ifftzismc & o 

m^Xm^tzk Z?>. /7^^ KpCRY30O^$ 
8. 6 k bcODNABrmcJPx.. *#£l. 7kbco#A 
DNA^Wb^o 

[0 0 7 8] -tm<Otm<ffi&£fr1Z7'yX* KDNA 

[0079] te^mm*. m^.'tsi'xmzm^TVvnb 

[0 0 8 0] 7*^e/<^fy 17 A - 77/<AMJ-2 3 
3 (FERM BP- 1 4 9 7) 7y?*x K p B Y 5 0 
2 10 0ml <DWEA#*?#»»fcaJH*-0 

i£HU ^-^y vg£i^~* h/ml Ic&SJ;?^ 

2 0ml <b/*As*mmm ( 2 7 2 mM 
Sucrose. 7mM KH 2 P0 4> lmMMgCl 2 ;p 
H7.4) ic-Cftfrbfc. $fcfc*#£J8^#ltbT* 
#\ 5ral tO^VW<JB&&lC®iBU 0.7 5mlcOffl 
Hai:> lul£T#^H^:^7^^ KDNAM5 0,! 1 t 
*rE£U **lCT2 0#Piy§*gUt < > ^W<;i/t- 
(/<-f *? KttB £ffli>>T, 2 5 00^h, 2 5^ 

*U ^fi^3mlcOglieA^lC^L3 0t:jCTl^ra 

*t"7>fv/yi5M/ml (ft***) 
OfilBA^^^HClfia L3Ot:"C2-30 ffl«* U 

(A) JlK^O^fc^ffiv^^;^ Kfcftfc. ^co 

^^ffl^Lt -?:co^^T^co^3tOT:i- 0 
[008 1] 
[£3] 
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&3 :/^*^FpCRY30-AK 





umw& 


wmmfroxzz Ob) 


BcoRI 
Baufll 

•z. S=L i- I* 


2 

i 


8.6, L7 
10.4 

F /I /"\ 0 1 Yt» > ■»» —4— AxV 



Y30-AKi:^L7to 

[0 0 8 2] ft**, ^7^U # pCRY3 0-AK{:J; 

3 3-AKtt, ^Io<tfftiIlT@l#3^II 

tt"C : aXWH^l 2 6 5 8^ (FERM P-12 
6 5 8) *LT*teS;tx-0*6. 
[00 8 3] Hfe^5 



7^7^^ KpCRY30-AK^ttt 
iftfaOAJgifcl 0 0m 1 £5 0 Om 1 t^77^^C 

i 2ot;-ei 5#m&m®mvtii><o\^ me 
j 2 3 3-AK£ranu 3 qx:izx 2 4&fmmmm%: 

£fTofc&, TOCLTMl/tA^l 0 On I £5 
0 0ml§£^77^3l:^U 12 0t-C15M 
&®Lfcfc<at£, im 1 IS*: 9 5 Ocells <D&\&\Cti:Z> 
£l\ztmU mC< 3 0tCT2 4^SS^f#^tT 

f ^«rl 5yg/ml <0«^"C»«LfcA*ift&tFlf 
j^^A^*^fflv^TWBLfcsWR»Jfik:— jgfta* 

U 3 0tlCtl a»«ft»3n^!jf>H 

[0 0 8 4] ronsf, *^-<^>t»ta*5J:t;«as!)D 

[0 0 8 5] 



#ifi (^*0. 4%. MT^^l. 4%, KH 2 
P0 4 0.0 5%, K 2 HP0 4 0.05%, MgS0 4 - 
7H 2 0 0.05%, C a C 1 2 • 2 H 2 0 2 p pm, F 
e S0 4 • 7H 2 0 2 p pm, Mn S 0 4 • 4 — 6 H z O 
2ppm, Z n S 0 4 ■ 7 H z O 2 p p m, N a C 1 2 
PPm, Wy200yg/K fT^V'HCl 
100»tg/L 5 /&0. 1 %, ^S^^^O. 1 
%) lOOmlSrSOOmltE^^^^^I:^ ^ 
1 (M8pH7.0) Lfc^yutf/^^y £A • 7 
7^ A (Brevibacterium flavum) MJ 2 3 3— AK 
(FERM P-1 2 6 58f) £«« U 

fr^-xzs \0>mmz.t£z>£?\zm^ 3 otic 

T2 RM«a##£fTofc. 



r^^!)A2.3%, KH 2 PO 4 0.0 5%, K 2 HP 
0 4 0. 0 5%, Mg S0 4 • 7H 2 a 0. 0 5%, Fe 
S0 4 • 7H z O 20ppm, Mn S0 4 • 4-6H 2 0 
20ppm, W>20 0/ig/l, fr^-HC 
1 1 00fig/]« /&0. 3%, 

0.3%)' 0) 1 0 0 0 m 1 £ 2 1 *a»«IWf lCft3& 

$m (1 2 0t, 2 0M) fn£fift#ftfe<Z>2 
0ml Sr^JDLT, (sHEftl OOOrpm, iiftft 1 v 
vm, ffl#33t: % pH7. 6JCT24^^iSrfTo 

[0 0 8 7)^7^ tt*fe5 0 0m 

& [ (NH 4 ) 2 S0 4 2g/l ; KH 2 P0 4 0. 5 g/ 
I ; KH 2 P0 4 0.5g/l ;MgS0 4 - 7H 2 0 0. 
5g/l ; F e S 0 4 • 7 H z O 20ppm;MnSO 4 
• 4 — 6 H z O 2 0 p pm ; $ 100/ig 

/\ ; pH7. 6] <7>1 0 0 0m 1 

£ 2 1 «9fttt*iMff fcffc&*„ ^-7 9g»L 

T, E&&3 0 0 r pm, ii^gO. 1 v v m, ffl&3 
3^, pH7. 6ICT2 4*MRlSSrtT-3fc 0 
[0 0 8 8] »S»T«, &frftN (4 00 0 r pm, 

1.5g/l -Cfcofco 

[0 0 8 9] IO^T^#«5 0 0ml^ ft 

Ktti»>f*>^««fli or a) o^^ixiciiLTL- 

L-ys^©ttA&«ffi**fc. 4 0 0mg 

[00 90]^ tt&^£LT, f^O&ftKT, 7 
ls\fs<?7V ?A • 7 7^ (Brevibacterium flavu 
m) MJ-233 (FERM BP-1497) SrJfrS 

Ii0. 6 g/1 -Cfco^ 0 
[009 1] 

[ft 5] 

1 ] *3&91<DT*^/W h*^— K-fSftfi 

■7-$r^tf D N A»rtf<0fc!f8g*5&fc: J: 6<s0Br,&ifeI3 o 
[02] 7 k bO^lg^DNA^Oifi 



-10- 



Val Ala Leu Val Val Gin Lys Tyr Gly Gly Ser Ser Leu Glu Ser Ala 

15 10 15 

Giu Arg He Arg Asn Val Ala Glu Arg lie Val Ala Thr Lys Lys Ala 

20 25 30 

Gly Asn Asn Val Val Val Val Cys Ser Ala Bet Gly Asp Thr Thr Asp 

35 40 45 

Glu Leu Leu Glu Leu Ala Ala Ala Val Asn Pro Val Pro Pro Ala Arg 

50 55 60 

Glu Met Asp Met Leu Leu Thr Ala Gly Glu Arg He Ser Asn Ala Leu 
65 70 75 80 

Val Ala Met Ala lie Glu Ser Leu Gly Ala Glu Ala Gin Ser Phe Thr 

85 90 95 

Gly Ser Gin Ala Gly Val Leu Thr Thr Glu Arg His Gly Asn Ala Arg 

100 105 110 

He Val Asp Val Thr Pro Gly Arg Val Arg Glu Ala Leu Asp Glu Gly 

115 120 125 

Lys lie Cys He Val Ala Gly Phe Gin Gly Val Asn Lys Glu Thr Arg 

130 135 140 

Asp Val Thr Thr Leu Gly Arg Gly Gly Ser Asp Thr Thr Ala Val Ala 
145 150 155 160 
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Leu Ala Ala Ala Leu Asn Ala Asp Val Cys Glu He Tyr Ser Asp Val 

165 170 175 

Asp Gly Val Tyr Thr Ala Asp Pro Arg He Val Pro Asn Ala Gin Lys 

175 180 185 

Leu Glu Lys Leu Ser Phe Glu Glu Het Leu Glu Leu Ala Ala Val Cly 

190 195 200 

Ser Lys He Leu Val Leu Arg Ser Val Glu Tyr Ala Arg Ala Phe Asn 

205 210 215 

Val Pro Leu Arg Val Arg Ser Ser Tyr Ser Asn Asp Pro Gly Thr Leu 
220 225 230 235 

He Ala Gly Ser Met Glu Asp He Pro Val Glu Glu Ala Val Leu Thr 

240 245 250 

Gly Val Ala Thr Asp Lys Ser Glu Ala Lys Val Thr Val Leu Gly lie 

255 260 265 

Ser Asp Lys Pro Gly Glu Ala Ala Lys Val Phe Arg Ala Leu Ala Asp 

270 275 280 

Ala Glu He Asn lie Asp Bet Val Leu Gin Asn Val Ser Ser Val Glu 

285 290 295 

Asp Gly Thr Thr Asp He Thr Phe Thr Cys Pro Arg Ser Asp Gly Arg 
300 305 310 315 

[jb2^3] 
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Arg Ala Met Glu lie Leu Lys Lys Leu Gin Val Gin Gly Asn Trp Thr 

320 325 330 

Asn Val Leu Tyr Asp Asp Gin Val Gly Lys Val Ser Leu Val Cly Ala 

335 340 345 

Gly Met Lys Ser His Pro Gly Val Thr Ala Glu Phe Bet Glu Ala Leu 

350 355 360 

Arg Asp Val Asn Val Asn lie Glu Leu lie Ser Thr Ser Glu lie Arg 

365 370 375 

He Ser Val Leu lie Arg Glu Asp Asp Leu Asp Ala Ala Ala Arg Ala 
380 385 390 400 

Leu His Glu Gin Phe Gin Leu Gly Gly Glu Asp Glu Ala Val Val Tyr 

405 410 415 

Ala Gly Thr Gly Arg 
420 

[<t3*:0>l ] 
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GTC CCC CTG GTC CTA CAG AAA TAT GGC GGT TCC TCG CTT GAG AGT GCG 
Val Ala Leu Val Val Gin Lys Tyr Gly Gly Ser Ser Leu Glu Ser Ala 

15 10 15 

GAA CGC ATT AGA AAC GTC GCT CAA CGG ATC GTT CCC ACC AAG AAG GCT 
Glu Arg He Arg Asn Val Ala Clu Arg lie Val Ala Thr Lys Lys Ala 

20 25 30 

CCA AAT AAT GTC GTG GTT GTC TGC TOC CCA ATG GGA GAC ACC ACG GAT 
Gly Asn Asn Val Val Val Val Cys Ser Ala Met Gly Asp Thr Thr Asp 

35 40 45 

GAG CTT CTA GAA CTT GCT GCG GCA GTG AAT CCC GTT COG CCA GCT CGT 
Glu Leu Leu Glu Leu Ala Ala Ala Val Asn Pro Val Pro Pro Ala Arg 

50 55 60 

GAA ATG GAT ATG CTC CTG ACT GCT GGT GAG CGT ATT TCT AAC GCT CTC 

Glu Bet Asp Met Leu Leu Thr Ala Gly Glu Arg lie Ser Asn Ala Leu 

65 70 75 80 

GTC GCC ATG GCT ATT GAG TCC CTG GGT GCA GAG GCT CAA TCT TTC ACG 

Val Ala Met Ala He Glu Ser Leu Gly Ala Glu Ala Gin Ser Phe Thr 

85 90 95 

GGT TCT CAG GCT GGT GTG CTC ACC ACC GAG CGT CAC GGA AAC GCA CGC 
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Gly Ser Gin Ala Cly ?al Leu Thr Thr Glu Arg His Gly Asn Ala Arg 

100 105 110 

ATT GTT GAT GTC ACT CCA GGT CGT GTG CGT GAA CCA CTC GAT GAG GGC 
He Val Asp Val Thr Pro Gly Arg Val Arg Glu Ala Leu Asp Glu Gly 

115 120 125 

AAC ATC TGC ATT GTT GCT GGT TTC CAG GGT GTC AAT A AG GAA ACC CCC 
Lys He Cys lie Val Ala Gly Phe Gin Gly Val Asn Lys Glu Thr Arg 

130 135 140 

GAT GTC ACC ACG TTG GGT CCC GGT GCT TCT GAT ACC ACT CCA GTT OCA 
Asp Val Thr Thr Leu Gly Arg Gly Gly Ser Asp Thr Thr Ala Val Ala 
145 150 155 160 

TTG CCA GCT GCT CTG AAC OCT GAT GTG TGT GAG ATT TAC TCA GAT GTT 
Leu Ala Ala Ala Leu Asn Ala Asp Val Cys Glu lie Tyr Ser Asp Val 

165 170 175 

CAC GGC GTG TAC ACC GCT GAC CCG CCC ATC GTT CCT AAT GCT CAG AAG 
Asp Gly Val Tyr Thr Ala Asp Pro Arg lie Val Pro Asn Ala Gin Lys 

175 180 185 

CTG GAA AAG CTC ACC TTC GAA GAA ATG CTG GAA CTT GCT GCT GTT GGC 
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tjeu Glu Lys Leu Ser Phe Glu Glu Met Leu Glu Leu Ala Ala Val Gly 

190 195 200 

TCC AAG ATT TTG GTG CTA CGC ACT GTT GAA TAC GCT CGT GCA TTC AAT 
Ser Lys lie Leu Val Leu Arg Ser Val Glu Tyr Ala Arg Ala Phe Asn 

205 210 215 

GTG CCA CTT CGC CTA CGC TCC TCT TAT AGC AAT GAT CCC GGC ACT TTG 
Val Pro Leu Arg Val Arg Ser Ser Tyr Ser Asn Asp Pro Gly Thr Leu 
220 225 230 235 

ATT GCC GGC TCT ATG GAG GAT ATT CCT GTG GAA GAA GCA GTC CTT ACC 
He Ala Gly Ser Met Glu Asp He Pro Val Glu Glu Ala Val Leu Thr 

240 245 250 

CGT GTC GCA ACC CAC AAG TCC GAA GCC AAA CTA ACC GTT CTG CGT ATT 
Gly Val Ala Thr Asp Lys Ser Glu Ala Lys Val Thr Val Leu Gly He 

255 260 265 

TCC GAT AAG CCA GGC GAG GCT GCG AAG GTT TTC CGT GCG TTG GCT GAT 
Ser Asp Lys Pro Gly Glu Ala Ala Lys Val Phe Arg Ala Leu Ala Asp 

270 275 280 

GCA GAA ATC AAC ATT GAC ATG GTT CTG CAG AAC GTC TCC TCT GTG GAA 
Ala Glu He Asn He Asp Met Val Leu Gin Asn Val Ser Ser Val Glu 
285 290 295 

Uk3Z<D4) 
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GAC CGC ACC ACC GAC ATC ACG TTC ACC TCC OCT CCC TCT GAC GGA CGC 
Asp Gly Thr Thr Asp He Thr Phe Thr Cys Pro Arg Ser Asp Gly Arg 
300 305 310 315 

OCT GCG ATG GAG ATC TTG AAG AAG CTT CAG GTT CAG GCC AAC TGG ACC 
Arg Ala Met Glu He Leu Lys Lys Leu Gin Val Gin Gly Asn Trp Thr 

320 325 330 

AAT GTG CTT TAC GAC GAC CAG GTC GGC AAA GTC TCC CTC GTG GGT GCC 
Asn Val Leu Tyr Asp Asp Gin Val Gly Lys Val Ser Leu Val Gly Ala 

335 340 , 345 

CGC ATG AAG TCT CAC CCA GGT GTT AOC GCA GAG TTC ATG GAA GCT CTG 
Gly Met Lys Ser Bis Pro Gly Val Thr Ala Glu Phe Het Glu Ala Leu 

350 355 360 

CGC GAT GTC AAC GTG AAC ATC GAA TTG ATT TCC ACC TCT GAG ATC CGC 
Arg Asp Val Asn Val Asn He Glu Leu lie Ser Thr Ser Glu He Arg 

365 370 375 

AH TCC GTG CTG ATC CGT GAA GAT GAT CTG GAT GCT GCT GCA CGT GCA 
lie Ser Val Leu lie Arg Glu Asp Asp Leu Asp Ala Ala Ala Arg Ala 
380 385 390 400 

CTG CAT GAG CAG TTC CAG CTG GGC GGC GAA GAC GAA GCC GTC GTT TAT 

Leu His Glu Gin Phe Gin Leu Gly Gly Glu Asp Glu Ala Val Val Tyr 

405 410 415 

GCA GGC ACC GGA CGC 
Ala Gly Thr Gly Arg 

420 
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[E*'l] 

CTC GCC CTG GTC GTA CAG AAA TAT CGC GGT TCC TCG CTT GAG AGT GCG 
Val Ala Leu Val Val Gin Lys Tyr Gly Cly Ser Ser Leu Glu Ser Ala 

15 10 15 

GAA CGC AH AGA AAC GTC GCT GAA CGG ATC GTT GCC ACC AAG AAG GCT 
Glu Arg He Arg Asn Val Ala Glu Are He Val Ala Thr Lys Lys Ala 

20 25 30 

CCA A AT AAT GTC GTG GTT GTC TGC TOC GCA ATG GGA GAC ACC ACG GAT 
Gly Asn Asn Val Val Val Val Cys Ser Ala Het Gly Asp Thr Thr Asp 

35 40 45 

CAG CTT CTA GAA CTT GCT GCG GCA GTG AAT CCC GTT CCG CCA GCT CGT 
Glu Leu Leu Glu Leu Ala Ala Ala Val Asn Pro Val Pro Pro Ala Arg 

50 55 60 

GAA ATC GAT ATG CTC CTG ACT GCT GGT GAG CGT ATT TCT AAC GCT CTC 
Glu Het Asp Met Leu Leu Thr Ala Gly Glu Arg He Ser Asn Ala Leu 
65 70 75 80 

GTC GCC ATG GCT ATT GAG TCC CTG GGT GCA GAG GCT CAA TCT TTC ACG 
Val Ala Met Ala He Glu Ser Leu Gly Ala Glu Ala Cln Ser Phe Thr 

85 90 95 

GGT TCT CAG GCT GGT GTG CTC ACC ACC GAG CGT CAC GGA AAC GCA CGC 

Ut4Z<D2] 
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Gly Ser Gin Ala Gly Yal Leu Thr Thr Glu Arg His GLy Asn Ala Arg 

100 105 1 10 

ATT GTT GAT GTC ACT CCA GGT CGT GTG CGT GAA GCA CTC GAT GAG GGC 
He Val Asp Val Thr Pro Gly Arg Val Arg Glu Ala Leu Asp Glu Gly 

115 120 125 

AAG ATC TGC ATT GTT CCT GGT TTC CAG GGT GTC AAT AAG GAA ACC CGC 
Lys He Cys He Val Ala Gly Phe Gin Gly Val Asn Lys Glu Thr Arg 

130 135 140 

GAT GTC ACC ACG TTG GGT CGC GGT GGT TCT GAT ACC ACT GCA GTT GCA 
Asp Val Thr Thr Leu Gly Arg Gly Gly Ser Asp Thr Thr Ala Val Ala 
145 150 155 160 

TTG CCA GCT GCT CTG AAC CCT GAT GTG TGT GAG ATT TAC TCA GAT GTT 
Leu Ala Ala Ala Leu Asn Ala Asp Val Cys Glu He Tyr Ser Asp Val 

165 170 175 

GAC GGC GTG TAC ACC GCT GAC CCG CGC ATC GTT CCT AAT GCT CAG AAG 
Asp Gly Val Tyr Thr Ala Asp Pro Arg lie Val Pro Asn Ala Gin Lys 

175 180 185 

CTG GAA AAG CTC AGC TTC GAA GAA ATG CTG GAA CTT GCT GCT GTT GGC 
Leu Glu Lys Leu Ser Phe Glu Glu Met Leu Glu Leu Ala Ala Val Gly 
190 195 200 
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TCC AAC ATT TTG GTG CTA CGC ACT GTT CAA TAC GCT CGT GCA TTC AAT 
Ser Lys lie Leu Val Leu Arg Ser Val Glu Tyr Ala Arg A] a Phe Asn 

205 210 215 

GTG CCA CTT CGC GTA CGC TCG TCT TAT AGC AAT GAT CCC GGC ACT TTG 
Val Pro Leu Arg Val Arg Ser Ser Tyr Ser Asn Asp Pro Gly Thr Leu 
220 225 230 235 

ATT GCC GGC TCT ATG GAG GAT ATT CCT GTG GAA CAA GCA GTC CTT ACC 
lie Ala Gly Ser Met Glu Asp He Pro Val Glu Clu Ala Val Leu Thr 

240 245 250 

GGT GTC GCA ACC GAC AAG TCC GAA GCC AAA GTA ACC GTT CTG GGT ATT 
Gly Val Ala Thr Asp Lys Ser Glu Ala Lys Val Thr Val Leu Gly lie 

255 260 265 

TCC GAT AAG CCA GGC GAG GCT GCG AAG GTT TTC CGT GCG TTG GCT GAT 
Ser Asp Lys Pro Gly Glu Ala Ala Lys VaL Phe Arg Ala Leu Ala Asp 

270 275 280 

GCA GAA ATC AAC ATT GAC ATG GTT CTG CAG AAC GTC TCC TCT GTC GAA 
Ala Glu lie Asn lie Asp Set Val Leu Gin Asn Val Ser Ser Val Glu 

285 290 295 

GAC GGC ACC ACC GAC ATC ACG TTC ACC TGC OCT CGC TCT GAC GGA CGC 

lit4Z<D4] 
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Asp Gly Thr Thr Asp He Thr Phc Thr Cys Pro Arg Ser Asp Cly Arg 
300 305 310 315 

CGT GCG ATG GAG ATC TTG AAG AAG CTT CAG GTT CAG GGC AAC TGG ACC 
Arg Ala Met Glu He Leu Lys Lys Leu Gin Val Gin Gly Asn Trp Thr 

320 325 330 

AAT GTG CTT TAC GAC GAC CAG GTC GGC AAA GTC TCC CTC GTG GGT GCG 
Asn Val Leu Tyr Asp Asp Gin Val Gly Lys Val Ser l^eu Yal Gly Ala 

335 340 345 

GGC ATG AAG TCT CAC CCA GGT CTT ACC OCA GAG TTC ATG GAA OCT CTG 
Gly Het Lys Ser His Pro Gly Val Thr Ala Glu Phe Met Glu Ala Leu 

350 355 360 

CGC GAT GTC AAC GTG AAC ATC GAA TTG ATT TCC ACC TCT GAG ATC CGC 
Arg Asp Val Asn Val Asn He Glu Leu He Ser Thr Ser Glu He Arg 

365 370 375 

ATT TCC GTG CTG ATC CGT GAA GAT GAT CTG GAT GCT GCT GCA CGT GCA 
He Ser Va! Leu He Arg Glu Asp Asp Leu Asp Ala Ala Ala Arg Ala 

380 385 390 400 

CTG CAT GAG CAG TTC CAG CTG GGC GGC GAA GAC GAA GCC GTC GTT TAT 
Leu His Glu Gin Phe Gin Leu Gly Gly Glu Asp Glu Ala Val Val Tyr 

405 410 415 

GCA GGC ACC CGA CGC 
Ala Gly Thr Gly Arg 

420 
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m\ m i 

: 1263 

i^p->- -.mm 

ffl& : Genomic DNA 

: HJ233 

12^ : peptide 
ft&tiLm : 1-1263 

GTG GCC CTG GTC GTA CAG AAA TAT GGC GGT TOC TCC CTT GAG ACT GCG 
Val Ala Leu Val Val Gin Lys Tyr Gly Gly Ser Ser Leu Glu Ser Ala 

15 10 15 

CAA CGC ATT AGA AAC GTC GCT CAA CGG ATC CTT GCC ACC AAG AAG GCT 
Glu Arg lie Arg Asn Val Ala Clu Arg He Val Ala Thr Lys Lys Ala 

20 25 30 

Ufc5-?:©21 
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GGA AAT AAT CTC CTC GTT GTC TCC TOC CCA ATG GGA GAG ACC ACG GAT 
Gly Asn Asn Val Val Val Val Cys Ser Ala Met Gly Asp Thr Thr Asp 

35 40 45 

GAG CTT CTA GAA CTT GCT OCG GCA GTG AAT CCC GTT COG CCA GCT CGT 
Glu Leu Leu Giu Leu Ala Ala Ala Val Asn Pro Yal Pro Pro Ala Arg 

50 55 60 

GAA ATG CAT ATG CTC CTG ACT GCT GGT GAG OGT ATT TCT AAC GCT CTC 
Glu Met Asp Met Leu Leu Thr Ala Gly Glu Arg He Ser Asn Ala Leu 

65 70 75 80 

GTC CCC ATG GCT ATT GAG TCC CTG GGT GCA GAG GCT CAA TCT TTC ACG 
Val Ala Met Ala He Glu Ser Leu Gly Ala Glu Ala Gin Ser Phe Thr 

85 90 95 

CGT TCT CAG GCT GGT GTG CTC AX ACC GAG CGT CAC GGA AAC GCA CGC 
Gly Ser Gin Ala Gly Val Leu Thr Thr Glu Arg Bis Gly Asn Ala Arg 

100 105 110 

ATT GTT GAT GTC ACT OCA GGT CGT GTG CGT GAA GCA CTC GAT GAG GGC 
lie Val Asp Val Thr Pro Gly Arg Val Arg Glu Ala Leu Asp Glu Gly 

115 120 125 

AAG ATC TGC ATT GTT GCT GGT TTC CAG GGT GTC AAT AAG GAA ACC CGC 
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Lys lie Cys He Val Ala Gly Phe Gin Cly Val Asn Lys Glu Thr Arg 

130 135 140 

GAT GTC ACC ACG TTG GGT CGC GGT GGT TCT GAT ACC ACT GCA GTT GCA 
Asp Val Thr Thr Leu Gly Arg Gly Gly Ser Asp Thr Thr Ala Val Ala 
145 150 155 160 

TTG GCA GCT GCT CTG AAC GCT GAT GTG TGT GAG ATT TAC TCA GAT GTT 
Leu Ala Ala Ala Leu Asn Ala Asp Val Cys Glu He Tyr Ser Asp Val 

165 170 175 

GAC GGC GTG TAC ACC GCT GAC CCG CGC ATC GTT CCT AAT GCT CAG AAG 
Asp Gly Val Tyr Thr Ala Asp Pro Arg He Val Pro Asn Ala Gin Lys 

175 180 185 

CTG GAA AAG CTC AGC TTC GAA GAA ATG CTG GAA CTT GCT GCT GTT GGC 
Leu Glu Lys Leu Ser Phe Glu Glu Met Leu Glu Leu Ala Ala Val Gly 

190 195 200 

TCC AAG ATT TTG GTG CIA CGC ACT GTT GAA TAC GCT CCT GCA TTC AAT 
Ser Lys He Leu Val Leu Arg Ser Val Glu Tyr Ala Arg Ala Phe Asn 

205 210 215 

GTG CCA CTT CGC GTA CGC TCG TCT TAT AGC AAT GAT CCC GGC ACT TTG 
Val Pro Leu Arg Val Arg Ser Ser Tyr Ser Asn Asp Pro Gly Thr Leu 
220 225 230 235 
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ATT GCC GGC TCT ATG GAG GAT ATT CCT GTG CAA GAA GCA GTC CTT ACC 
Ilo Ala Cly Ser Met Glu Asp He Pro Val Glu GIu Ala Val Leu Thr 

240 245 250 

GGT GTC GCA ACC GAC AAG TCC GAA GCC AAA GTA ACC GTT CTG GGT ATT 
Cly Val Ala Thr Asp Lys Ser Glu Ala Lys Val Thr Val Leu Gly He 

255 260 265 

TCC GAT AAG CCA GGC GAG GCT GCG AAG GTT TTC CGT GCG TTG GCT GAT 
Ser Asp Lys Pro Gly Glu Ala Ala Lys Val Phe Arg Ala Leu Ala Asp 

270 275 280 

GCA GAA ATC AAC ATT GAC ATG GTT CTG CAG AAC GTC TDC TCT GTG GAA 
Ala Glu He Asn He Asp Met Val Leu Gin Asn Val Ser Ser Val Glu 

285 290 295 

CAC GGC ACC AX GAC ATC ACG TTC ACC TCC OCT CGC TCT GAC GGA CGC 
Asp Gly Thr Thr Asp lie Thr Phe Thr Cys Pro Arg Ser Asp Gly Arg 
300 305 310 315 

CCT GCG ATG GAG ATC TTG AAG AAG CTT CAG GTT CAG GGC AAC TGG ACC 
Arg Ala Met Glu He Leu Lys Lys Leu Gin Val Gin Gly Asn Trp Thr 

320 325 330 

AAT GTG CTT TAC CAC GAC CAG GTC GGC AAA GTC TCC CTC GTG GGT GCG 
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Asn Val Leu Tyr Asp Asp Gin Val Cly Lys Val Ser Leu Val Cly Ala 



335 



340 



345 



OCC ATC AAC TCT CAC CCA CGT CTT ACC CCA GAG TTC ATG GAA GCT CTG 
Gly Met Lys Ser His Pro Gly Val Thr Ala Glu Phe Ket Glu Ala Leu 



350 



355 



360 



CGC CAT GTC AAC CTG AAC ATC GAA TTC ATT TCC ACC TCT GAG ATC CGC 
Arg Asp Val Asn Val Asn lie Glu Leu lie Ser Thr Ser Glu He Arg 



365 



370 



375 



ATT TCC CTG CTG ATC CGT GAA GAT GAT CTG GAT GCT GCT GCA CGT CCA 
He Ser Val Leu He Arg Glu Asp Asp Leu Asp Ala Ala Ala Arg Ala 



380 



385 



390 



400 



CTG CAT GAG CAG TTC CAG CTG CGC GGC GAA GAC GAA GCC GTC GTT TAT 
Leu His Glu Gin Phe Gin Leu Gly Gly Glu Asp Glu Ala Val Val Tyr 



405 



410 



415 



CCA GGC ACC CCA CGC 



Ala Gly Thr Gly Arg 



420 
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